Introduction
Presence, Vol. 5, No. 4, Fall 199b. 359-366 © 1996 by the Massachusetts Institute of Technology Advances in computer graphics, improvements in hardware performance, and the growing number of natural interaction techniques are increasing the practicality of using computers for medical training applications. While optimal training comes from attending to real patients, it is less risky to make use of actors portraying appropriate injuries and behavioral responses. But the high cost of actors, their inability to portray all the physiological manifestations of injury, and the need to give many students sufficient training means that in many situations, simulated patients in virtual environments can provide a useful and effective substitute.
In patient simulation, there is often a tradeoff between realism and the accessibility of the training tool. On one end of the spectrum, patient mannequins such as the CAE LinkMed® Patient Simulator (CAE-Link, 1993) provide extremely realistic, "hands-on" training with actual medical equipment. However, using it requires the resources of an actual operating room. On the other end of the spectrum, text-or menu-based PC simulations (Argyle, 1994) (Badler et al., 1995) and as high-level as playing the game hide-and-seek and carrying on conversations (Cassell et al., 1994) .
We implemented the casualty model using PaT Figure 9 shows the respiratory system plot when the casualty receives a needle aspiration 10 min after the time of injury. Note the marked improvement in the casualty's condition after the needle aspiration is performed.
Enhancing Visual Realism
Concurrent research is being done to enhance the visual realism in the casualty's appearance. Two such efforts are (1) creating visually convincing wound simulation, and (2) generating dynamics-based, passive behaviors ofcasualties who lack conscious control oftheir bodies.
The simulated appearance of a wound and its changes over time should be realistic enough to invoke the appropriate diagnostic and therapeutic responses from a medic. The simulation of internal and external bleeding can be portrayed using a system for modeling and animating liquid phenomena developed by Foster and Metaxas (1996) . Their system can be used to portray the amount of blood loss and to simulate such phenomena as blood clotting and water bridging. (Kokkevis, Metaxas, & Badler, 1996 , automatic and natural eye following, and appropriate eye blinking (Pelachaud, Badler, & Steedman, 1996) Reynolds, 1987) or agents that use a combination of perception and intentions Tu 8c Terzopoulos, 1994 
